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(54) BASE STATION, TERMINAL AND COMMUNICATION METHOD 

(57)AbstraGt 

PROBLEM TO BE SOLVED: To make high throughput and low delay 

by eliminating a data transmission channel from a time slot 
configuration when there is no reservation for a data transmission 
channel where a data transmission channel is not allocated. 
SOLUTION: A multiple access protocol DROP obtained by improving 
a DORUMA assumes a radio network consisting of one base station 
102 and many terminals 103 for one cell 101. A radio channel used 
for transmission and reception is used by the station 102 and many 
terminals 103 while one common frequency band is divided into time 
slots. In the DROP, the terminals 103 and the station 102 share one 
frequency band and data can be directly transmitted and received 
between terminals 103. The DRCP ignores the relay of the station 
102 when normal communication can directly be performed between 
the terminals 103. High performance and low delay can be made by 
ignoring this data transmission channel for relay. 
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ffll^r^ii^1 O 3lCilftl-r«>fci^'^fc*o 

[00 5 1] iS*1 031*. iiiffi5as<t^<f®s<^2o 
;{)^&t»i^:^^^i)o ^"T. El 4 iCTj^f liS^ i O3C0iim5a 

y. ialil^— 1>^LCDT^ K;Ut^^ (S40 1) ;?i^e>^ 

^tI^t^t^t*>tt^ (S4 0 3) Ic^^T■r^ (S 4 0 2) o 

[0 0 5 2] I'mmW^^^m. (S4 0 3) T% E 5 |C 

(a) aa/)<^*^aiimf^^(?:)li^ (S4 0 4) I*. 
T<7-trX5^^:f^;HCj:y^$^J^i^itL (S4 0 5) . H 
I/^$^i2l«#*)<*SI::M^ (S4 0 3) o 

(b) ffi40A^^*^lS<^^7CDli^ (S4 0 6) I*. 7^- 
5^il^{ft#*>ttSII'^^T-r^ (S4 0 7) o 

(c) iift];b<^-^i^«i^RrcDlg^ (S4 0 8) (*. 7^ 

WiM^^^Wi'^'^h (S4 10) c 
[0053] 7^~^i^ffl^t*>4*® (S407) r% 115 

4 0 8) . ^^m{%'ti>n'—^y>X¥t\^mi'^\%'f—^t^ 

3&-5A^g*^|Cct yffiSi*TiBa)2o^3^ttSo 

(a) iiHt7'-^*<*f£*^«^i*^ 7^-^il^t^^^> 
;i.2 o 5*(7)JilSS*. o^y. e^^-z^y'^^*::'^ 
':/^'&:i->l::LT7^-^^iM{tL (S4 10) . SI/t" 

?3lHt^#*>^^c^ (S4 0 7) (S4 1 1) o 

(b) il^lT^— ^7!)<t ^^L^iial*. t*^— 
7?^^v<7*^:;f:7(::LrT— ^ L (S 4 1 O) . 7 
-< K;Uttgi (S 4 O 1 ) ^M'i) (S 4 1 2) o 
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- [0 05 4] ±IBCDT-f K;U (S401 ) . ^$^t$*> 

(S4 0 3) . ^fci*. 'T'-'^mmn'^ {saod <d 

5f-.-5]tggfi*aSl**L«»i: (S5 12. S5 13. 
S413, S415, S417) . 5^— -S^ ISS^ ^-./U 
2 OelZctUT— 0 2-viM<tL 

(S414. S416, S418) . jtO^Mi^Mi) 

(S401. S403. S407)o 

[0 0 5 5] msi^Tjk't^^cDSimmm.y^—o 

[0056] g*T^?-bXl£g^-\'^-JU2 O 2lCck>JS 
ife^l 0 2;b^e>^^^l::>4'r'5JS^^§:^iL^^*i^ (S5 
0 2) . 0 31*. ^(DPSSlctS-:>T/W-:hU-X 

^ .;//7<OMI^r^^f -5 (S5 0 3) {7.^ ^y<PCDW,Wiy3^ 

[00 5 7] MIC. lfettlCj:y^S(iTIB0 3 0|-!b^^L 

(S 5 0 4) . m^i^Tr^-^^^ismm^^^^Sii^^T 

^ii^L (S 5 0 5. S4 06) . ^m^-^^B (S 5 

0 1 ) ^Mi)o 

(b) /^-r^^U-X^i *:;^7^MirLfc$gm. fift 

(S 5 0 6) . gl4lC7F-riM^lffiS^^$^iHli^Pl$-ffi 
(S 5 07. S404) . g^#*>4^^ (S 5 O 

1 ) ^MSo 

(c) ±fBcD2o(;)^rii*?>^ft^^^i*. 

ittt^jt'tPj (S50 1) -^M^o 

[0 0 5 8] T-~5'iiHiltRr5^-V^-;U2 0 4(Zj:ySil!s 
^1 O 2A^t»e4B5S^1 O 3-^0)7'— ^iMftl^RT^SftL 

(S5 0 8) . ^{f ffiS-^T^-^ il^ftl* rT ^ 
L (S 509, S408, S409) . ^iW^-^^B 

(S 5 O 1 ) ^m^o 

[0 0 5 9] g5i5K^a)-T-$i^SfiLfcii^ (S 5 1 
0) . 7^-^^^7)§:«^aS^^T5 (S5 1 1) o ai::. ® 

2) irii. Bi4iz5T^-r^ntffla--7^-5'iiesfi^jisi 

(S513, S413. S415, S417)oS 

{t#^)tt» (s 5 o 1 ) ^m^o 
10 0 e 0} mMomm^. :^m^mmv\t. dqr 

ISe^lC^Mt-^cfeddLfc:^^ (DQRUMAafe) ^Ift 
[006 1] @6(::. T*:^3^'J V-^^^'fe] 



li. 2^i^§j^^<seffl-rs^i±i -:><^7^-^s^i^-\'^- 
*^ffia)}^^-ei±. SI!Sa)J^Si (drcp) tl^ 

[0 0 6 2] :*:^JfiCO}^tel*. ^tSCOff^ffil (DRC 

p) ^mmtLtz:f5Av&^}. m^(ommMzis\fi>m 

3(D»ife^:7P— (7)S 3 O 7. S309. S310a)fil 
S^*^. S4(D$ffi^CDi2l{iffi^37D— OS 4 1 3, S 
4 14. S415. S416. S417, S 4 1 8 ^ * 
gl5(7)4gm<Z)SmiSlSO:7P— <DS 5 1 2. S5 1 

[0063]g^lC. i^^zL[y—i^a>\Z^l)mm(Dm 
Si (DRCP) COl±tg<!:. mm<0mm2 CDQRUM 

A3i) a)ttffii:^tb^LTpffiLfc$£S^itt?B-r«»o 
[0 0 6 4] Ut^. 7i7-bX^SCDt4tgl¥<llCfct^T 

':;^7r;^=r'JXAlc^^£t^. ±^/^-<;us^i 0 3A<T^St5 

2. 5feffS:iR3. 5fe^TS:ffi^7) *:i^S:LU-v^3 > 

*^3l{i-rss*M'S:T;u=r»jXA^ffli>^ (S5 0 

3) o 

[0065] V S zL > a >T?SS Lfri?SItrti^# 

(1) vX^AIil 2 8iffi^-e«j£$4x. ±4S*3b<l^- 

(2) mm:^V'\i-'i>\tm^^X7\^TV>mm\Z^litr:»X 

(3) 4iilicD$fj^5|i^^^'>;n*#'^^-v^-;HtsiJ^2 e 

(4) ^— ^iMil^-v^^^K*. 4 2 5 e^:/h (5 3y\^ 

(5) 9<^)^A'^wnrj^-ri)*r— K^f-f A. b 

mM^^T^^ 1 O 3 <?: ^iim 1 O 2 (7) D R C 

(6) ^—^^m^^^-J\^<D^^^0 3^(Dm^X\t. 

(7) iS*1S5FBl(Diemiiffi(*iiS«x^-7!)<^^L. 
Stte^ 1 0 2 t^/\-r>'L-ffi^ 1 O SFelCDiilili. 100 

(8) iilt5fe5g5K.i o 3*^-b;un<;)^-&. ig5Sl 0 3r' 
(D> ^v-t— v^±?^3^^bf^~•tz;^w<?)S±fe^1 0 2g1ti£ 

(9) iHlTCuS^I O 3;tl<-tr;un(7>ii^. -t^U^^^i^jiD 
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2 (DQRUMAS) T*li. SffiCDif^^l (DRCP) 
[0 0 6 6] ^iSCDJf^® 1 (DRCP) <tSIJ£(DS^S2 

(DQRUMASt) <Dmmf&^^mst^h>m^ 2ic^ 

■To 

[0 0 6 7] tstS. V3 XDX;U— 

[0 0 6 8] 1117 (i. SiSCDJf^HIl (DRCP) <t*ffi 
<D}^^2 (DQRUMAa) i:*> t>(ci: -^T t,— L 
l\^^t^s:^ 1 ^ — v1 ATM-b;KD:>SiU— i> 

a>j^m-C% (r cross ) O %C7)ii^(DttJSil 

^liS^ft^ (SuccessRate) O, 5. 10. 1 

5. 20. 30. 5 0%|ZfcltSIIJfea)ff^®1 (DRC 

P) tmM(DmB2. (DQRUMA&) (CPJ-T 

(DRCP) \zt^xmm<Dmv^tts:^mimm^^m 

o%cD^^7 02. h^<D¥i$iiSSKPBl 

3TH-50T= (4T4-25T) 
( 1 O 0+ (4 T 

ttS^J. C^XckU P = 4i:?S-g)o CCDfflli. vSilL/— 

[00 7 0] Ml^. ^J£a)ff^g|2 (DQRUMAK) 

hcoKI^<fil*o. 5 (5fe^T^ciS i 2 cD i . o 

icjpri£r-5) -e$>-&3i^ mmmm^ (drcp) i*. 
(DQRUMA&) X'\t. Ai&m^mm'r—^mm'f'^ 

:f^;U6 O 6^*iSL^*:l>CDICJ4LT. mmomB^ (D 

rcp) T'l*. Aim^mm'f-^^m'^'^^-)i^^o7 

[007 i]El8!i. 1 y ^^r-iz— v2 ATM-iz;u. -tr;u 

n^0%(7)«^<Dit}t®fiJ?g?^^0. 5. 10. 15. 
2 0. 3 0. 5 0%ICfcMt^SliSCDft^S 1 (DRCP) 

<i:lli£(Dff^al2 (DQRUMA&) izM-t ^W-^MM)^ 
-b— vi ATM-t;KD^^<h|5j^ifz. USScDff^® 1 (d 

RCP) (tSSS(7)ff^S2 (DQRUMA*) <;?14B64#t± 
[0 0 7 2] il31^El<ta*1 O 313^ *v-tz-V*<«^ 

t'^m<^'rz(r>nfii (T^-fexiia,hp?.st) sife^i 



(i. *iga)?^S2 (DQRUMA31) 701cfcyf?lT* 

ffiA>4%-efe*c cixi*. m^tommz (dqru 
MA*) izitmi^mmoj^m^ cdrcp) cdt-^js 

^5^-^^-;U2 O 6^CDMMT*fe^C^(i. ll2i:gl6(D 

usscDj^ei (DRCP) . mmomBz (dqrum 

-^iHt^-^t-^U2 O 7 S-^BgLfcxa^Tb^S^lT. i«X 
m<D^B^ (DRCP) li. SJ6<7)ff^®2 (DQRUM 

a3i) cfey«+Lfci^14^^-ro T^-y hicHL-c 
Itlfaffii$iJ]^o%cD^-&7 o 2. ^<7>m:^{ill*2 

%Slffi<Dfi^S2 (DQRUMA&) 7 01cfey^'5o C 

-fbTfe-Sc L3^l^L. mmmmm^mf^<'m<tj:^\z'^i\ 

^M<D1{^M^ (DRCP) h(i;^<^f y . 

it ISaiI^?*J^ 5 %]^± (7 03-7 08) Xlt. 
0!)?^S|2 (DQRUMAa) 70 1cfcyiSt^o 

[0 0 6 9] ;ittii. itfgii{lic.fcy»tfe^4^$iffl7^- 

^1 (DRCP) tmrnommz (DQRUMASj) 
X (pX 1 O O) / 

+ 50T) X ( (100-p) /100) ) 
(1) 

2 0CDMSl:::«^PLTSJScD]f^«Jl (DRCP) CD^^I^) 

mmM>^)i^—^-^ ttfgiHl^a3^o%-e> 'Viz— 

v:^ (ML) ?b<1 ATM-b;KDli^ (M L : 1 ) 2 
A TM-tr^UCDiiB- (ML : 2) ^C-^t^T. (il9lC7F-ro 
^3RA<^S<h'fi«L>ii:t^¥i5)gS>!}<5 O O T^fiBtfeli^T 
X*. 1 ':;-tr— i:/l ATM-fe;ui: 1 ^ v2 ATM 

(90 1. 9 o 2) o -tii^s ^^T':7-txrEg^-v^^ 
;u«b^5}tT^7-tzx5"-vt-;u2 02. 6 O Zi}<'2^m(D^^ 
AXD^:/ h«jSl^cJ:y . > ':/4z-vS3!)<T<7-tr7.SSlz 

vS^b^-y— exgSlc-^^'&f5Sl*:^^< (9 0 3, 9 

0 4) . ^(D^iti^miw-i^Mmoymzt^'Dxi^^ 00 

5. 9 O 6) o 

[0 0 7 3] dilz^ -iz;u^^3 o%a)ii^oEf$a(lfi£ 

:^^0, 5. 10. 15. 2 0. 3 OmztS\f^My&(D 
r^m^ (DRCP) 0¥15)il5i*^X>U— hiCOUNT 

wm^^o Si otm^ 11*. 1 -y-tz— V? 1 

ATM-fe;K7)li^i:. 1 > -viz— v2 ATM-t2;K7)li^ 

8 <!:i±l5-r*<t0fle>;!)^JSiiiy . -tz;u^^;?)<ffi< ^f^l::^* 
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-SI (DRCP) (Dmi&m^mm'f-'^^m^^^-j^2. 
§o mMcoj^B^ (DRCP) I*. ±)i^mmmtwiczf 

[0 0 7 4] ±IB(7)i^azLU— va>"ei*. ^/x-T JUai 
*1 O 3 tSife^l O 2(3. fc^lM*. 

o 3ffi5PplcDe}S®s^Pa^»«Lri¥«Lr^yro l 

ixt. DRCPt,DQRUMA*,14Hgj!)<igT-ri)c ^ 'i? 

DQRUMA::fp hrj^K*. #^(::3^p hp;u^fi£?iL 

RUMAIi. "time— interleaved"^ 

drcp::^p ha;ufi. A7.P h^tg^-T^ 

p-y hfi^b^iftfi^I^^S-SS. ^^>Kh'j'y::^-x^ U-f7b< 

<»:(Zcl:y'tt«g<7)iST^I°]S-r^-(!:(iiiLt^o 1Mbp 
sCDgiHU— V3 — hATM-b;U (4 2 4 f'i^ h) 
^S£^i)li^. T^-^eilfeB^PpT (424//sec) 

-< U>f <^y:^^l^o ^a£oT. ttge 3. 6kmlU±CD-tz 
^UCOli-a-. DRCPI*DQRUMA(cStLr^f<Ji:7t»: 

(^fefrXSRi 2) o 

[007 5] DRCP^M$i/^<7-^y h^-:>' h'^-^T^^iJ 
ffl-r-SlteCO^mT^^-tzXt/P hP;Ui:. ^-CDtttg^^hfc 
l3C^M'^''5>o Resource Auction Mu 
Itiple Access (RAMA) ($fe?TS:iR 1 
4)i:Packet Reservation Mul 
(2 5T/ (4T + 2 5T) ) X 
(25T/ (4T + 50T) ) x 

>i7«h^^*'^7>u >^^^3^gfr*c*te><D3^p hp^Ucfcy 

D R C Pl*lHliS?Jb2?36<Sl^<*:t^^«»o 
[0080] )U±(Dck^(^> ±[CDQRUM 

A L. c*: y ^■v^"^;^3cl[l^(?:>aL^^mT<7-tzx ::^p 

hP^U(DRCP:Di rect and Re I ay 
C o mm unication Protocol v 

ia Wireless Networks) l^llS"^^ 
t<;)T*fe^o ^SSOJ^^l^l (DRCP) T'li. 1 OCDig 



tiple Access (PRMA) (5fe^TS:^ 1 
5) (i. Klr^fT:S:S^1 2T'DQRUMAi:JtgtLTl^ 
-So RAMAI±»^^1 0 2A<5g*1 0 3(Dy -y-lz — V 
<D5I* ^ a -SOir DQRUMAcky^< <Z)^PB^A<7E>^A^ 
y. P RMAli-2CD^— -S'J2l«</)^^CDT-^jlfi^ 

^^^ju^^ltlc-T'S^c^S^lc^fcy. iiM~x;u— 3f*y 

h4t11^|::SLTDQR UMAjb^R AMASl/P RMA 

cfcysoTL^^)Ci:^5fe^TXiR1 2i*^LTix«»o ^^o 

DQRUMA(^ffi^ttfi6?tt±^J#^. Stlfe^i 0 2 

T$«J{a)"f D Q R U M A <D5fe (i: ±T(7)?#14$'Si^ LT 
l\?>DRCPti. R AM A i: P RMA<fe yg4xfct#14^ 

[0 0 7 6] cfcygifiCD^BST'li. S^^T^— -S'i^^i^" 

(CP RMA$3t#LfcP RMA + + (ftffS:iRi6) . 
P RMA + + =&^M^1±T§^^-T — 5^ ^St^Mffll-ri) 
Service Integration Radio 

Access (SIR) (5fe^Ticilt 1 7) . Ml::, it 
7^— 42|Z»n^e7^:^t,gt^f i)S I R++ ($fe?fS: 
Kl 8) ;!)<g^^ttrL^^o DRCPI*DQRUMA.h 

-5(DT'. gSJt(D;Si^Sij#:^s*^*prtgi:?sy. -^^u^^y 

[0 0 7 7] L?{}^L. D RC PI^T^— 'S'SHt^-V^-^ua^ 
[0 0 7 8] tSoT. CICTMi. g3)<7^-t!X:^5EK:CD[H) 

StLfcP RMA + ^^SSa^it-r-Sci^xbCDT^p h=i;u 

— T^'-y hIiDQRUMA t[i]tillCO. 5 $-^S^^;Z<tIi 

[0O7 9] CH(cS>fLr. DRCPC7)7.;U— h*^ 
O. 5 (h?i^lt}^il«i3!clj3^q (%) I*. 
(q/1 O O) + 
(100 — q) X100 = 0. 5 
(2) 

y. fttfe^l O 2;b<^<0/^^^:; h^*«i-rSo iSfSiHI 

1 (DRCP) CDttB^I*. ttltiHICDJ5ElJ)^?()<5%ja± 
T'IISfe(Dff$S2 (DQRUMA&) ^ Jg^ ^) C i: ^ jj^ L 

tco :EIc. ^JgcDff^^i (DRCP) fi. -lz;ncg^^5i 
CT^a h=l;^^fflL^T-tz;^Pp^il^i^.^^^(c5^l^l-r'g);l<t: 
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^^SUrt^^o Wireless ATM-^iS 

mir^tziblZ^ ABRXl/CBR. UBR. VBR^CO 

[008 1] 

*i 0 3rpiT*ttST-^*5^§«*r^ immmt^ 

li_3g*l 0 3PBlCDS§gll::ft#-r^;?)>\ fi<Jift^i:#^ 
bH^o ^mCDJimZ (DQRUMAK) V\t. ±X0) 

tzm^\z\t. 0 2(D4^$g^«^-r^o :i(o^m 

[0 0 8 2] Mlz. -{z;KD/hS<b(z^ y . :^^f^-tr;KD 

<7S:-g)o CCTMi. tz;UrtC7)iS*1 O 3rBl(7)iHf 

/)<fe-54z;KDSife^i o 2-^KHt-rstiSS-r^o ^to 

1^. it{f{PJ](7)-l2;U-ei*-iz;UP^imCDSife^1 0 2A^C>uffi 
^1 0 3--7"-^$^*$8r^^0>'J>^(D7^-5^iM« 

Sife^ 1 O 2 -^7^-' > ^ jHfif *T r^U >^7<D7^— ? 

■fe ;urt S^Il:: ffl t ^ S gife^ 4" ^ ^ * < - 1 1=^ 
[USCD^m^flftBJ] 

[SI] SlJfe^^ff^^i (DROP) I3fclt«)^*.l^-':/ 

[gl2] SjSS(?)»^^1 (DRCP) icfcit^^z-f a;^ 

[gi'3] ii]S£a)jf^®i (DRCP) iztsifi^^^mm 

[04] SigCDfi^l^l (DRCP) lCfclt-&5s^C7)iM 



[g|5] ^JgcD^Si (DRCP) irfcltS^*a)S 
[gl6] ^J£(0fi^^2 (DQRUMA*) {ztS\fi>^ 

[gi7] sife<off^^i (DRCP) Rism^(omn2 

(DQRUMASf) CDv^ir U— V3 >l-«fe'i>^^t'— ^ 

[g)8] ^JECOff^^l (DRCP) 5^t/IIS£OH^^2 
(DQRUMASf) (Di>S3.U— va >|CJ:-&X;U— 

[119] mm(DmB^ (DRCP) jSilSmt&(DmM2 

(dqrumaSj) (DvSo. u— v3 >i::cfc*x;u— 

[gllO] SJScDfi^Sl (DRCP) RXfmmCDl^B 
2 (DQRUMASt) CDvS3.L^— V3 XCci:5X;U— 

[Hi 1] ^iS(7)j[^si (DRCP) 

2 (DQRUMASt) (DvSj-U— V3 >li:<j:^):^;u— 
[S!i 2] DQRUMAT^p ha;ucD^'-i' A;^p h 

101 -tr;u. 102 Sife^. i0 3ig^. 201 

DRCP(D^i-<AXP^:/ 20 2 ^^T^^-fcrXlC^ 

2 03 ^*T-:7-irx^-v^-;u. 204 

(JKI^^*#) . 20 6 7^— -JirS^^-V^^^U. 2 07 

Sife^^'SSfflT'— ^i^ii^-v^wu. 2 0 8 mn^— 

^3b<±<*l^Bt(D5^^ AXP-:/ 20 9 ir— -^^if^^f 
5fe;&^-b;u^1'. *fcl*ii&{i7cA^»«fe^<^$'-<AXP':/ 

2 1 o ss^fes^sA^T^-^' ^miiiE'^\z^m\^fzB^(D^ 

^AXP^;/h. 211 gtfe^**gKFCD^?-YAXP^:/ 
h. 60 1 DQRUMACD 1 JS;J6ia=w^flJffl^^-r AX 
P^ifh. 602 S*7<7-feXl£§5^A'*;U. 6 03 
^*T^7-trX^-\'^-;U> 604 7^-5'iMftl^pJ5^A'^> 

6 05 }umm^-^^m^^^-)\- it:^ 

—/^^V^Pii) . 6 O 6Sti&^ffl7^— ^liim^^^-^U. 6 

07 5'?&<ii:<»t^ft<D^'-f AXP'^' h. 60 

8 7^— 'S'ii^itB^CD^i-YAXP^^ h. 120 1 ^-TA 
XP^vh. 1 2 0 2 T yZ^^J :y<7(D^ IkTsOv 

1 203 yO>U l/^CT^^-YAXP 1204 
^*T<7-bX^-\'4'-;U (^>^^^AT^-bX) .1205 
tf^— /N'V^^^S (=3>7">V3 U— ) . 120 
6 5^— ^3Hf ^-V^^^L-. 1 2 0 7 ^3ST<7-feXJ<;S^ 
^^^--^U. 1 208 T^—^iimi^^^-V^-^^U. 120 

9 7^— ^'ilUlT-V^-^Ue 
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